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(57) Pecfrepm H3o6percHHe othochtc* k BUHHCJitrrejibHofi tcxhhkc h mojkct 6bm> Hcnojib30BaHO b 
3anoMHHafoiuHX ycTpoficTBax KOMnbtorepoB pa3jiHHHoro Ha3HaneHHfl, a TaioKe Ann co3/iaHna 
BHAeo-ayAHO annapaiypu hobofo noKOJiemw, pa3pa6oncH chctcm accouHarnBHbJx 
sanoMHHaiomKx ycrpoftcTB, co3AaHiw cHHancoB (dJieMeina aneicrpHHecKofi ueim c 
nporpaMMHpyeMWM 3jieicrpH4ecKHM conporaBJieHHeM) Ann HeiipoHHbix cerefi 
HefipoKOMnbKrrepoB. 

flnefiKa naMR-ru no3BOHAer xpatiHTb Heocojibico 6htob tm<)>opMauHH h xapaicrepirayeTCH 

BblCOKHM 6HCTpOAeftCTOHCM. 

3a*BJifieMa* anefiKa naMHTH coAep)KHT A&a aniOMMHHCBbix ciuiouihux 3JieicrpoAa 1 h 2, 
Me>KAy KOTopwMH pacnonoxceHa mh rocjiofiHaa <J>yHKUHOHanbHaa 30Ha 9 cocronmax H3 oahopo 
aKTHBHoro cno* 3, oahoto GapbepHoro 4 h oahopo naccHBHoro cnoa 5. 
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jmEftKAIIAMflTH 

OGiiaCTb TeXHHKH 

H3o6pereHHe othochtch k BBnmcjiinejn,Hott TexHHKe h momcct 6urt Hcnojib- 
30BaHO b 3anoMHHaiomHX ycrpoHCTBax KOMm»K)TepoB pa3JiHHHoro Ha3HaHeHHfl, B 
pa3pa6oTKe chctcm accoimaTHBraa 3anoMHHaiomHX ycipoHcra, co3flaraw chhjiiicob 
(sjieMema ajieiopiraecKOH neira c nporpaMMHpyeMHM sjicktphhcckhm conpoTHBJie- 

HHeM) WW HefipOHHHX C03flaHHeM 6aHKOB flaHHHX C npflMHM flOCTynOM, C03- 

jtiaHHeM BHfleo-ayflHO annaparypBi hoboto noKOJiemw. 

IIpeflraecTByiomHfi ypoBeHb tcxhhkh 

B c OBp e MeHHHX KOMnBKyrepax Hcnojn>3yiOTCK 3anoMHHaiomHe ycipoHCTBa 
pa3jnraHoro Ha3HaHenHs c arjnwaiomHMHca xapaicrepHCTHKaMH no CKopocra 3anHCH, 
BpeMeHH xpaHemw, bpcmchh flocryna h cwMBaHHa HH<popMainm. 3to cymecrBeH- 
ho ycjioxHflCT pa6ory BBraHOiHreramax chctcm, yBejiHHHBaer BpeMfl noflroxoBKH 
KOMiiBKyrepoB k pa6orc, ycjioaawer npo6neMy coxpaHemra HH<popManHH h t.a. 

OflHOH H3 npHOpHTCTHBIX 3SWI CTOflmefi B oGjiaCTH MHKp03JieKipOHHKH «BJia- 

ctcji co3AaHHe yHHBepcajiBHO 3anoMHHaiomero ycrpoHCTBa oSjiaflaroinero bhcokoh 
CKopociBio 3airacH h cHHTbiBaHHH HH^opManHH Hapxay c 6ojibinnM BpeMCHeM xpa- 
Hemw H BBICOKOtt HH$OpManHOHHOH IUIOTHOCIMO. BMeCTC C 3THM HMeeTCH OOJlbfflafl 

norpe6HOCTB b co3flamffl 3<p<peicraBHoro h npocroro ajieMeirra CHHanca ma HeftpoH- 
hhx KOMiiBKyrepoB. OrcyTCTBHe TaKoro sneMeHxa cflepjKHBaer co3flamia peajiBHHX 
HeiipoKOMUbioTepoB. 

BMecrc c tcm, noTCHimajibHHe bo3mokhocth $H3iraecKHx nprnnmnoB 3ano- 

KeHHBK B OCHOBy pa60TM 3JieiCrpOHHHX yCTpOHCTB nOJiynpOBOflHHKOBOH MHKpO- 

3 jieicipoHHKH npaKTmecKH HcqepnaHH. B Hacroam.ee BpeMH Hfler hhtchchbhhh no- 
hck hobmx npHfflpmoB ^yHKHHOHHpoBaHM h npOH3BOflCTBa 3JieicipOEHHX ycr- 
poficTB Ha ocHOBe Hflefi MOJieKyjrapHofi ajieKxpomncH c Hcnojn>30BaHHeM MOjieicyjwp- 
' max MarepnajioB hjih cynp omo JieKyjwpHHX aHcaMOJieft. 

B pa6orax [1, 2] npoaHajnQHpoBaHa bo3mc»khoct& HcnojuaoBaHHa raJiemw 
sjieicipoHHOH cTpyiaypHOH HeyciOHTOBOcra HH3KOpa3Mepmax npoBOflanrax chctcm 
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b Ka^ecree 4>roiraecKoro npHHuana, Ha ocHOBe Karoporo bo3MO*ho, b qacroTHOcro, 
co3flaHHe 3anoMHHaiomHX ycrpoacTB hoboto noKOJiemra. B stoh paSore paccMarpn- 
Baiarca xeopenriecKHe ochobh aaHHoro hbjichhs c tohkh 3peHHH MoneicyjwpHoft 
3JieKipoHHKH, aHajnoHpyioTCfl ywioBBW h napaMerpH, onpeflejunomne ero xapaicre- 

pHCTHKH. IIpHBOflHTCfl flafflffiie HO OflHOMepHHM MOJieKyJIHpHHM crpyKTypaM, npe«- 

CTaBJiHioimie Hirrepec ajw nocrpoemw yKa3aHHMX sjieKrpoHHBix crpyicryp, a TaioKe 
paccMaTpHBaioTCH oco6eHHOcra crpyicrypHOH HeycTOHHHBOcra h • aHanH3HpywTCH 

B03M0HCH0CTH CTETHHeCKOrO H BJfflaMHHeCKOrO ynpaBJieHHH npOBOflHMOCTBK) OflHO- 
MepHMX CHCTCM. 

yKajaHHHH <pH3HraecKHH npHHnrai OTKpMBaeT nepcneKTHBH KOHCTpynpoBa- 
hhh 3anoMimaiomHX ycTpoficTB, ocHOBaHHHX Ha hobhx MexaHioMax xpaHeHHa H 
npeo6pa30BaHHa HH(popMamra, a TaioKe b nofl6ope cooraeTCTByiomHX MarcpHajioB. 
npeflcraBJiaerca Bec&Ma ohcbhahbim, tto norcHHHajiBHBie bo3M0>khocth Mcwieicy- 
jwpHofi sjieicipOHHKH 6yflyT pacKpura b SonwneH Mepe npn C03flaHHH HefipoHHBix 

CeTCH, COCTOflHHDC H3 HeftpOHOB H CBH36IBaK>IEHX HX 3JieKTp0aKTHBHHX CHHanCOB. 

Co3flaHHe cpeflCTBaMH MOJieKyjiapHofi ajieierpoHHKH HCKyccraeHHHX HefipoHOB, pa3- 
jmraoro rana ceHCopoB, BKraoqeHHHX b eflHHyio cer&, oncpoeT nyr& k peajiroamiH 
Bcex noreHimanBHHX bo3mo)khoctch 3anoHceHHHX b He&poKOMm.ioTepHofi Haeojio- 
nm, no3BOJiHT co3^aTt HpHHnmiHanBHO hobhh ran HH^opMannoHHO BBPfflcranenB- 

HHX CHCTCM, H nOflOHTH BIUIOTHyK) K pemCHHK) HpO&ieMH C03flaHHH HCKyCCTBeHHOIX) 
HHTCJUICKia. 

IfaBecTHo ycTpo&CTBO, coAepMcamee flqefiKH naMara, KOTopHe Moryr 6tra 
HcnojiB30BaHH wra xpaHeHHH HHtpopMamni (cm. narcHT USA 6055180, MKH G11C 
11/36, 2000r.). 

OcHOBHHM HeflOCTaTKOM H3BeCTHOrO yCTpOHCTBa OTJiaerca to, *rro oho n03BO- 

naer npoH3BOflHTB JDffln, oflHOKpaTHyio 3anHC& HH^opManHH. IIpmeM fljw cnrreroa- 
hhk HH^opMamm Hcnojuayerca onroqecKHH mctoa. Hcnojn»30BaHHe oiranecKHx 
ycTpottcTB cymecreeHHO ycjioJKHaex h yBonraHBaer pa3MepH ycrpoHCTB, a TaioKe 

CHHMCaCT HaAeHCHOCTB CHHTHBaHHH H3-3a CJI05KHOCTH n03HHHOHHpOBafflIH OIITOTeCKO- 

ro Jiyia. B flpyroM cnocoCe 3aimcH oimcaHHOM b flaraoM narcHTC Hcnojnayerrca 3(p- 
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<J>eKr TennoBoro npo6on, Koroptifi BBi3Ban npHJioHeeiraeM bucokoio HanpHHcerow. 
HeflocraTKOM flaHHoro Mero«a sanHCH OTJiaerca to, to> oho no3BOJwer nporoBOflHTb 
xaK^ce muxh oflHOKpaTHyio 3anncb HH^opMaupn h Tpe6yeT HcnoJiKJOBamm bhcokhx 
Hanp^KeHHtt 3JieKTpmecKoro nojw. 

5 H3Becraa OTeinca naMKro, coaepxcamaa Tpexcjioitayio CTpyicrypy, cocroamyio 

H3 ffByx 3JieKTpo«oB, Meac^y KOTOpMMH pacnojioaceHO BHCOKoreMnepaTypHoe Mcwie- 
KyjrapHoe cocahhchhc (cm. naTCHT JP 62-260401, MKH H01C 7/10, C23C14/08, 
H01B 1/12, 1990r. h craTbio [4]). JfeBecTHaa jraeibca naMJrra HcncwHtfyer npimmni, 
ocHOBaHHHfi Ha H3MeHeHHH 3JieiopHHecKoro conpcmiBJieHHH MOJieKyjwpHoro coeflH- 

10 HeHHH npH npHJioxccHHH BHenmero 3JieKTpiraecKoro nojw. IIpoBOflHMOCTE MOJieicy- 
iwpHoro BemecxBa Moaeer npHHHMara «Ba chjibho pa3JiKraaK>mHxcji 3HaHeHHfl, <no 
no3BOJiHer xpamrrB opjm 6ht HH^opMamra, 

OCHOBHHMH HeflOCTOTKaMH H3BCCTHOfi JTCeftKH naMOTH KBJIHKTTCH HH3KOC 6tl- 

crpoAeficrBHe, cBjraaHHoe c Sojibiiihm BpeMeHeM nepeKJnoqemw conpoTHBJieHH* h 
15 BHCOKoe HanpHKeHHe mrraHHH (okojio 60 B), KoropBie cynjecraeHHO orpamiHHBaioT 
HcnonB30BaHHe yKa3aHHofl axemen naMjrra b cocxaBe coBpeMeHHHX 3JieicrpoHHHX 
ycTpoiiCTB. 

H3BecxHa TaK^ce aqefiica naMffra, coflepacamaa TpexcnoiSaayio crpyioypy, co- 
croamyio H3 j&yx sjieierpoflOB, Meamy kotopbimh pacnonoaceHO HH3K0TeMnepaiyp- 
20 Hoe MOJieKyjwpHoe coeflraeHHe (cm. nareHT USA 4652894, MKH H01L 29/28, 
1987r. h CTarao [3]). PaGara roBecraofi awfiKH naMjrra Toxce ocHOBaHa Ha H3MeHC- 

HHH 3JieKTpHHeCKOrO COIIpOTHBJieHHH MOJieKyJIHpHOrO COeflHHeHHK IipH npHJIOMCeHHH 

BHenmero ajieierpEraecKoro nona. OflHaKO aaraoe ycTpoifcTBO, b orjraroe or Bume- 
npHBefleHHoro, xapaKreprayerca 6wcxpHM BpeMeHeM nepeKjnoneHHK conponmne- 

25 HHK H HH3KHMH paSOHHMH HanpHMCeHHKMH. 

OCHOBHHMH HeflOCTaTKaMH H3BeCTHOIX) TCXTOWeCKOrO pemeHHfl £BJIHK)TCfl, 

BO-nepBHx, HeB03MO^CHOCTB o&BeflHHeHHH cynjecTByioiijeii TeXHOJIOrHH np0H3B0flCT- 
Ba nojiynpoBOflHHKOBHX npnSopoB c npeflJioaceHHOft TexHOJioraefi H3ix>TOBJieHHH H3- 
BecTHott mefiKH naMffm, t.k. HcnojnayeMbie b Heft HH3KOTeMnepaTypHue Moneicy- 
30 JWpHHe coeflHHeHHH KBJWiOTCH MexamreecKH, a raaBHoe, xepMnqecKH HeycrottHHBH- 
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mh BemecTBaMH, chocoShhmh BBiflq>3KHBaTb TeMnepaiypy tojilko ro 150°C. 3to He 
no3BOJwer npHMemrrb hx cobmcctho c coBpeMemofi TexHOJioraeft mroroBJieHHH 
nojiynpoBOflHHKOB, Hcnojib3yiomHX b TexHOJionroecKHX npoijeccax TeMnepaiypH no 
400°C. 

5 Bo-BTOpwx, H3BecTH£m jraeifaca naMjrra cnocoSna xpamrrt tojibko oahh 6ht 

HH^opMauHH, i rro He no3BOJifler HcnojiKJOBaxB ee npn co3flaHHH ycrpoficTB c bhco- 

KOtt HH$OpMaqHOHHOfi IIJIOTHOCTBK). 

KpoMe Toro, fymmecme xapaicrepHCTHKH npHMeneHHHX MaxepnajioB o6y- 
cnaBJiHBaiOT HeyflOBJierBopHTeJiBHyio noBTop^eMOcn, Dpaicna (3anHCb-HreHHe- 
10 crapaHHe). 

Bee BtnnerrpHBefleHHBie, a Taicace H3BecTHKte b jiHTepaiype HHemcH naMHTH 
jaHHoro rana hmsiot o6mnfi HeAocraTOK - no3BOJunoT xpamrrB mnm> oahh 6ht hh- 

<|)OpMaiJHH. 

PaCKpblTHe H3O6p0T6HHH 

15 B ocHOBy H3o6pereHHfl nocraBJieHa 3aflana co3AaHHH npHHipmnajitHo hoboS 

snefcai naMOTH, Koropaa no3BOJUUia 6h xpaHHTt hcckojibko 6htob HH^opMaDtma, xa- 
paicrepH30BajiacB 6bi 6hctphm BpeMeHeM nepeKJncroeHHft conpoTHBjieHHH h hh3khmh 
paGoHHMH HanpjDKeHMMH, ho npH 3TOM no3BOJiHJia 6h coBMecxHTB TexHOJionco ee 

H3rOTOBJieHHH C TCXHOJIOrHeft npOH3BOACTBa COBpeMeHHHX nOJiynpOBOAHHKOBBIX 

20 ycrpoftcTB. 

3xa 3aflana pemeHa tcm, hto b jraeifoce naMKiH, coflepxeameft TpexcnofiHyio 
crrpyKiypy, cocToamyio ra «Byx ajieierpoAOB, Me^c^y kotop&imh pacnonoKeHa <I>yHK- 
HHOHajiBHaa 30Ha, b KaneciBe aneicrpoAOB HcnojnayioTCJi Merajui h/hjih nojiynpo- 
BOflHHK h/hjih npoBOAflmnii nojmMep h/hjih npoBOAsnnafi h oirraraecKH npoapa^Htrft 
25 OKHcen hjih cyjit^Hfl, a ^yHKKHOHajiBHaA 30Ha BBmojmeHa H3 opramiHecKHx, Meraji- 
jiopraHHTCCKHX h HeopraHH^ecKHx MarepnajioB co BcrpoeHHHMH b MOJieKyjiapHyio 
h/hjih KpHCTajuimecKyio crpyiciypy pa3jnrasHMH ranaMH aicrHBHBix aneMenroB, a 
TaioKe hx co^eraHHa flpyr c flpyroM h/hjih KJiacrepaMH Ha hx 
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OCHOBe, KOTOptie H3MeHHK)T CBOe COCTOHHHe HJIH HOJKMKeHHe HOfl flefiCTBHeM BHem- 

Hero sjieicrpHqecKoro nojw h/hjih cBeroBoro H3JiyHeHHH. 

yica3aHHoe BraiojmeHHe meftm naMaro no3BOJiaer co3«ar& saeMeHT naMaro c 

OflH06HTOBHM HJIH MHOroSHTOBHM cn0C060M 3ailHCH, XpaHeHHH H CHHTHBaHHH HH- 

$opMamm. IIpH 3T0M HH^opMamw coxpaHflercH b BHfle BejnraraH conpoTHBJieHHa 
^yHKUHOHantHofi 3ohh. fljw jpkhkh naMjrra c oaho6htobbim peacHMOM xpaHeHHa 
HH^opMamiH Bemraraa conpoTHBJieHHa anefiKH HMeer flBa ypoBHfl - bbicokhh (coot- 
BeTcrayex 3HaHeHmo, HanpHMep, 0) h fhokhh (cooTBercrayer 3HaqeHmo, HanpHMep, 

1), a flJM JWefiKH IKlMflTH C MHOroSHTOBHM peHOHMOM XpaHeHHa HHfpOpMaUHH B€JIH- 

TOHa conpoTHBJieHHH jraefiKH HMeer HecKOjn>KO ypOBHeft, cooroercrByioiHHX onpefle- 
jieHHOMy 6iny HHtpopManHH. Tan, HanpHMep, ana jnjyxSHTOBOH aqeihcH HMeerca He- 
rape ypoBHa 3HaneHHH ee conpoTHBneHHtt, pa qerupex Shtoboh - mecTHaflHan, 
ypoBHen h t. fl. ifaeHKa naMaro BBiroflHO OTJiKraaerca or Hcnojn>3yeMHX b Hacroainee 
BpeMa sjieMemoB naMaro TeM, tto bo BpeMa xpaHeHHa raHpopMauHH, OHa He Tpeoyer 
nocToaHHoro iraTaHHa. BpeMa xpaHeHHa HHtpopMaujra sbbhcht ot crpyicrypH anen- 
kh naMaro h HcnojnayeMoro MaTepnana ^yHKHHOHajiBHOH 30hh, peacHMa 3aimcH h 
Moacer Bap&HpoBaT&ca ot Hecieon&KHX cexyiw (Moacer 6&rn> HcnojiB30BaHa ajw co3- 
flaHHa flHHaMHHecKOH naMffra), ro HecKOJttKHX Jier (Moacer 6htb HcnomaoBaHa «na 
co3flaHHa AOJiroBpeMeHHOH naMaro, rona «$aem» naMaxH). 

Bhtoaho BHnojraHTfc ^yHKUHOHajiBHyio 30Hy jraefiKH naMaro, cocroaineH H3 
aKTHBHoro cjioa Ha ocHOBe opraHHqecKHX hot MeTanjiopraHHqecKHX conpaaceHHHX 
nojraMepoB co BCTpoeHHHMH b ocHOBHyio nent h/hjih npHcoeflHHeHHBiMH k uenn 
hjih hjiockocth h/hjih BCTpoeHHHMH b CTpyiciypy aKTHBHBiMH sjieMeirraMH o6pa- 
3yromHMH hjih He o6pa3yroiHHMH cBeTOH3JiyqaiomyK) crpyicrypy, h/hjih H3 aierHBHO- 
ro cjioa Ha ocHOBe opramiqecKHX, MeraJUiopramraecKHX h HeopraroreecKHX Mare- 

p H aJIOB C BHeflpeHHHMH nOJIOaCHTeJIBHBIMH HJIH OTpHH.aTeJH.HHMH HOH3MH, B TOM 

imcjie h MOJieicyjiapHHMH HOHaMH, h/hjih c BHeflpeHHHMH KJiacrepaMH Ha ocHOBe 
.raepflux ajieKipojHTEOB, jhi6o c MoaeieyjiaMH h/hjih HOHaMH c sjieicrpHHecKHM ah- 

HOJttHHM MOMeHTOM, h/HJIH C KJiaCTCpaMH Ha OCHOBe TBepflHX HOJIHMepHHX H HeOp- 

raHHHecKHx ^eppoajieieipHKOB, h/hjih c aohophhmh h aKnenropHBiMH MoneicyjiaMH, 

H/Hjra C OpraHHHeCKHMH H/HJIH HeOpraHHHeCKHMH COJIHMH H/HJIH KHCJIOTaM h/hjih 
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MOJieicyjiaMH boah, h/hjih c MOJieKyjiaMH, KOTopue Moiyr flHccomrapoBaTb b sneie- 
TpmecKOM nojie h/hjih noa fleifeTBHeM CBeroBoro mjiyneHHH, h/hjih c Heopramrae- 

CKHMH H/HJIH MCTUJIJIOpraHHHCCKHMH, H/HJIH OpraHHHCCKHMH COJIHMH, H/HJIH MOJieKy- 

jiaMH c nepeMeHHofi: BajieHTHOCTBK) MerajuiOB hjih aTOMapHux rpynn Bxcwmmx b 
hhx. y Ka3aHHoe BunojraeHHe ^ymopioHajiBHOfi 30HH no3BOJwex C03flaTb crpyicrypy, 
cnocoGHyio H3MeHOT& ajieicrpHHecKoe conpornsjieHHe aKTHBHoro cjioh h/hjih o6pa- 

30BUBaTb BMCOKOnpOBOflHmHe 06jiaCTH HJIH HHTH B aKTHBHOM CJIOe nOfl B03flefiCTBH- 

eM BHeimmx ajieiopHHecKHx h/hjih cbgtobhx B03fleficrBHtt Ha jraefiKy naMHTH h co- 
xpaHOTB 3to cocroHHHe npOflOJDKHTCJiBHoe BpeMH 6e3 npHJioaceraw BHefflHHX 3JieK- 
TpEraecKHx nojieit 

BecBMa a^^eiciHBHO HcnonB30BaT& b KanecTBe o/jhoix) H3 aKTHBHLix sjieMeH- 
tob $yma*HOHajiBHoft 30hh hhcKkh naMHTH MOJieicyjiH h/hjih hohbi c ajieicrpinecKHM 
flnnojiBHBiM momchtom h/hjih c BHeflpeHHBiMH KJiacrepaMH Ha ocHOBe TBepflHX no- 
jiHMepHBix h HeopramraecKHX $epp03JieKrpHKOB, hto o6ecneHHBaeT pa6orocnoco6- 

HOCTB HHeiOCH naMHTH npH HH3KHX HpHKJiaflHBaeMHX HanpraceHMX. 3T0 CBH3aHO c 

tcm, hto npHcyTCTBHe ^eppoaneicrpOTecKHX ajieMeirroB yBejnraroaer BejiHHHHy Ha- 
npraceHHOCTH BHyipeHHero sjieKipiraecKoro nojin, a, cjieflOBaTejn>HO, ncnpe6yeT 
npHjioMCCHHH MeHtmero BHenmero sneicrpHHecKoro HanpnKCHHH npH 3airacH hh- 
4>opMaqHH. 

nepcneKTHBHO BHnojrairr& ^ymoxHOHajiBHyio 30Hy jraefiKH naMHTH b BHfle 

MHOrOCJIOftHOH CTpyKiypH, COCIOHmefi H3 HeCKOJIBKHX CJIOeB pa3JIHHHOft aKTHBHO- 

cth, HanpHMcp, BBmojmeHHBK H3 opramrqecKHX, MerajuiopraHHHecKHx h HeopraHH- . 
qecKHX MaTepnajiOB co bctpochhhmh b MOJieKyjinpnyio h/hjih KpHcrajunraecKyio 
crpyicrypy rkthbedbimh sjieMemaMH h/hjih KJiacrrepaMH Ha hx ocHOBe, KoropBie H3- 
mchhiot CBoe cocroHHHe hjih nonoaceHHe tlor fleftcTBHeM BHenmero sjieKipmecKoro 
nojw h/hjih CBeroBoro rojiyqeHHH, mo no3BOJiHer pacnrapHTB flHana30H h flHCKper- 

HOCTb BCJIHHHH SJieKipHHeCKOIX) COIipOTHBJieHHH, a, CJieflOBaTeJIBHO, nOBBICHTB HH- 
4) OpMaiJHOHHyK) lUIOTOOCTB naMHTH. 

E[enecoo6pa3HO blotojihhtb $yHrapHOHajibHyK) 30Hy HHeifacn naMHTH b BHfle 
MHorocjiofiHofi CTpyKiypH, cocronmefi H3 qepeflyiomroccH aKTHBHux, naccHBHHx h 
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6api,epHHX cjioeB, npa stom naccHBHbie cjioh BBmojmeHH hs opraimqecKHX, Meran- 

JIOpraHHHeCKHX H HeOprOHHieCKHX METepHaJIOB jmJMK>IBHXCJI flOHOpOMH h/hjih ok- 

aeirropaMH Hocnrcjieft aapjwoB h o6jiaAaiomHx hohhoh h/hjih ajieierpoHHOH npoBo- 
AHMOctbio, a 6apbepHHfi cjioh, BHnojraeH H3 MaxepHajioB c 3JieierpoHHOH npoBOflH- 

5 MOCTBK) H HH3KOH HOHHOH npOBOflHMOCTMO, TO) nOSBOJIHCT HOBBICHTB BpeMeHHyiO 
CTa6HJIBHOCTb HHeftKH naMHTH H OflHOBpeMeHHO yBCJIHHHTb HH<pOpMaHHOHHyK> HJIOT- 
HOCTB 3a CHCT 60Jiee BBICOKOH flHCKpeTHOCTH XpaHHMHX 3HaHCHHH BeJIIIHKH aneicipH- 

qecKoro conpoTHBJieHHH jrae&cH naMimi. Tanoe BbmojraeHHe (pymajHOHajiBHOH soma 
nosBOJWCT cosflars MHorocjiOHHyio cipyioypy, cnocooHyio H3Memrn, ajieKipiraecKoe 
io conpoTHBJieHHe aicrHBHoro cjioh h/hjih o6pa30BHBaTb BHCoKonpoBOflanpie o6jiacrH 

HJIH HHTH C MeraJUDiqeCKOH npOBOflHMOCTBIO B aKTHBHOM CJIOe nOA fleftCTBHeM 

BHenraero ajieKipmecKoro nojw h/hjih CBeroBoro HSJiy^eHHs Ha jraefocy naMjrra h 
coxpaiwn, arc cocrorane npoflOJDKHrejiBHoe BpeMfl 6e3 npHJioKemw bhciiihhx sjksk- 
TpOTecKHX nojien. 

15 npeanoTOrrejiBHO bbhiojihhtb sjieicrpofl jraefccH naMflTH b bhac hcckojibkhx 

pasfleneHHBix Me*ay co6oh ajieMeirroB, HanpHMep, flByx hjih ipex ajieMeirroB pacno- 

nOHCeHHbK HBfl (pyHKHHOHajIBHHM CJIOeM, HTO nOSBOJIflCT 6ojiee TOTOO KOHTpOJIHpO- 

Ban, BCJiKraHHy sjieKipmecKoro conporrauieHHa jraefiKH, tcm caMBiM hobhchtb ypo- 
Bem, AHCKpeTHOcTH sairacH HH^opMamm,- jm6o tohhocth sejiirafflBi aHajioroBoro 
20 3HaqeHHa ajieKipmecKon) conporHBJiemw aqefoeH, a xaioKe nosBOJiaer pasBJBaxb 
sjieinpHHecKHe uemi 3airacH h craTHBaHHa HH^opMamra. 

BtiroflHO BBmoJiHHTb sJieicrpoA jraettKH naMjrra b BHfle ffByx napajuiejiBHBix 
npocrp aHCTBeHHO pasfle^eHHHX nojiynpoBOAHHKOBBiM h/hjih opramreecKHM cbcto- 
HSJiynaiomHM MaTepnanoM sneMeirroB h oopasyiomnx, HanpHMep, hjih flHOAHyio 
cipyKiypy, hjih fcoTOconporaBJiemie hjih $0T0HyBCTBHTejibHBiH sjieMeirr, hto no- 
SBOJiaeT ajieinpiiqecKH hjih onniqecKH pasBjam neira sairacH h cTOraBamw hh- 
(popManHH. 

TaioKe BuroflHO bbhiojihhtb sjieiapofl jraefiKH naNorra b BH«e Tpex napan- 
jiejibHBK npocTpaHCTBeHHO pasfleneHHbix nojiynpoBOflHHKOBBiM h/hjih oprainne- 
30 ckhm CBCTOHSJiyHaiomHM MaTCpHajioM sjieMeHTOB h oCpasyiomHX, HanpHMep, CBCTO- 
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rojiy^aiomyK) CTpyicrypy h ^oroconporaBneHHe hjth ^oroHyBCiBHrenBHufi sjicmcht, 
*rro TOMce no3BOJiaer oimraecKH pa3BH3arB uenn 3airacH h chhthb3hhh HH^opMamm. 

KpaTKoe onncaHHe qepTenceu 

Ha FIG.l- FIG.20 npHBeaeHBi BapnaHTH BMnojiHeraw 3aHBJineMoft HnettKH na- 

5 mhth: 

- FIG.l - oSman cxeMa crpoeHHH 3arajMeMOfi nqeftKH naMHTH c jspyun 

CIUIOIIIHHMH 3JieKTpOAaMH H aKTHBHOH <J)yHKIXHOHaJIBHOH 30HOfi; 

- FIG.2 - 3aHBJiaeMaH HHe&ca naMHTH c wayMX ciuioinHUMH sneicrpoflaMH h 
oflHOCJiottHott ^ymcDtHOHanEHoii 30Hoft; 

10 - FIG.3-8 - 3aaBJiseMaa HHeifoea naMHTH c flByMH cidioedhbimh 3JieicrpoflaMH h 

MHorocjioftHoft $ymcmiOHajiBHofi 30Hoii ; 

- FIG.9 - 3aaBJiaeMaa irae&ca naMHTH BwnojmeHa c oflHocjioiiHoft ^ymamo- 

HaJIBHOfi 30H08, C OflHHM CIUIOmHBIM 3JieKTpOflOM, a ffpyTHM SJieKipOflOM COCTOH- 
IHHM H3 flByX SJieMCHTOBJ 

15 - FIG. 10-1 1 - 3aaBJiaeMafl OTe&ca naMHTH BtmoJiHeHa c MHorocjiolteofi 4>yHK- 

mioHajiBHofi 30Hofl, c offHHM cnnomHHM sneKTpoflOM, a flpyniM SJieKTpOflOM co- 

CTOHmHM H3 ffByX 3JieMCHT0BJ 

- FIG.12 - 3aaBjweMaa HHe&ca naMHTH BHnojraeHa c oflHocnoftHofi ^ymcnjio- 
HajiBHofi 30Hofi h «Byx 3JieKTpoflOB, KaacflHfi H3 KOTopHX cocTOHT H3 flByx 3JieMeH- 

20 tob; 

- FIG.13-14 - 3aHBJineMaH jrae&ca naMHTH BtraoraeHa c MHorocjioiteofi 4>yHK- 

imOHaJIBHOft 30HOft H flByX 3JieKipOflOB, KaMCflBlft H3 KOTOpWX COCTOHT H3 flByX 3Jie- 

mchtob; 

- FIG.15 - 3aHBJineMaH nnefcca naMHTH BtmojmeHa c oflHOCJiofeofi ^ymcimo- 

25 HaJIBHOfi 30HOfi, C OflHHM CIIJIOIIIHHM SJieKTpOflOM, a Jipynm 3JieKip0fl0M COCTOH- 
njHM H3 ipeX 3JICMCHT0BJ 
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- FIG. 16- 17 - 3amjweMM jrae&ca nmsrm BHnojraeHa c MHorocjiofeoft $ymc- 
imoHajiBHofi 3ohoK, c oflHHM ciuiomHHM sneiopoAOM, a ApyTHM 3JieKipOflOM CO 

CTOKIDPHM H3 TpeX 3JICMCHTOB; 

- FIG. 18-20 - 3aaBJweMaH HHefeca nmsrm BtinojraeHa c MHorocjioftHofi <J)yHK- 
5 UHOHajiBHoii 30Hofi, CHa6aceHHoft ajieMeirraMH 3JieKTpHqecKoa hjih oirrHHecKoft pa3- 

BH3KH; 

- FIG.21 - npeflCTaBJieHa cxeiaa, noacraiomaji npHHimn 3araiCH, cmpaim* h 

COTTMBaHHH HH^OpMaKHH C 3aHBJIfleMOft OTeftKH naMOTHJ 

- FIG.22 - npeflcraBJieHH amopu HanpjHKeHH* h xona npn 3anncH, cTHpaHHH 

10 H CTOTHBaHHH HH(j)OpMaE(HH C 3aKBJIHeMOtt HHeftKH naMHTH. 

Jlynnrae BapnaHTbi ocymecTBJieHHfl H3o6peTeHBH 

3aflBJineMaH HHeinca naMHTH (FIG. 1-8) coAepaeHT ABa ajnoMHHHCBHX cmiom- 
hbix 3JieiopoAa 1 h 2, MOKAy KoropuMH pacnojioaceHa OAHOcjioftHaa <J)yHKijHOHajiB- 
Haa 30Ha, cocroamaH H3 oahoto aKTHBHoro cjioh, Kotopufl Moacer 6htb AonnpoBaH 

15 HOHaMH 3 HJIH KJiaCTCpaMH 3JieKipOJIHTOB (3a) (FIG. 1-2) HJIH flByX aKTHBHHX flOIIH- 

poBaHHiox cjioeB 3b h 3c (FIG.3), hjih ppyx aKTHBHHX cnoeB c KJiacrepaMH ajieicrpo- 
juttob 3d h 3e (FIG.4), pa3flejieHHHX SaptepHHM cjioeM 4. Ha FIG.5-8 <J>yHKijHO- 
HajiBHan 30Ha BtnioJiHena MHorocjiofeofi, cocroameH H3 oahoto aKTHBHoro cjioh 3 h 
oahoto naccHBHoro cjioh 5 (FIG.5) hjih H3 oahoto aicraBHoro cjioh 3, oahoto 6apt- 
20 epHoro 4 h oahoto naccHBHoro cjioh 5 (FIG.6) hjih H3 AByx aKTHBHHX cjioeB 3b h 3c, 
oahoto 6ap&epHoro 4 h oahoto naccHBHoro cjioh 5 (FIG.7) hjih H3 AByx aicrHBHux 
cjioeB 3b h 3c, oahoto SaptepHoro 4 h AByx naccHBHHX cjioeB 5a h 5b (FIG.8). 

Ha (FIG.9-11) 32WBJweMaa jrae&ca naMflTH coAepacHT ajnoMHHHeBBie ajieicrpo- 
AH 1 h 2, npn 3tom BepxHHfi ajieicrpoA 1 coctoht H3 AByx 3JieMeHT0B la h 1b. Mexmy 
25 3JieicrpoAaMH pacnojioaceHa 4>yHKUHOHajiBHafl OAHOcnofiHaa 30Ha, cocroamaH H3 oa- 
hoto aKTHBHoro cnofl 3 (FIG.9), hjih MHorocjioftHaa ^ymoflHOHajiBHew 30Ha coctoh- 

mefi H3 OAHOTO aKIHBHOro GJIOfl 3 H oahoto naCCHBHOTO CJIOH 5 (FIG. 10), HJIH MHOIX)- 

cjioftHan $yHKD[HOHajiBHaa 30Ha cocronmeft H3 oahoto aKTHBHoro cjioh 3 oahoto 
SapBepHoro cjioh 4 h oahoto naccHBHoro cjioh 5 (FIG.l 1). 
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Ha (FIG. 12- 14) npeflcraBjieHa 3arajweMaH nnefiica naMHTH, coaepacaman ajno- 

MHHHCBBIC 3JieKTpOflH 1 H 2, KfUKflBlfi H3 KOTOpUX COCTOHT H3 flByX 3JICMCHT0B la, IB 

h 2a, 2b. Me>K£y 3JieKrpoaaMH pacnoJioaceHa ^ymamoHajiLHan oflHOCJioitaaH 3ona, 
cocTOHmaa oflHoro aicraBHoro cjioh 3 (FIG. 12), hjih MHorocjioitaan ^ymamo- 
5 HajiBHaa 30Ha cocronmeft H3 o,mioro aicrHBHoro cjioh 3 h oahoix) naccHBHoro cjioh 5 
(FIG. 13), hjih MHorocjiofeaa ^ymomoHajiBHaH 30Ha cocTonmeft H3 o«Horo aierHBHO- 
ro cjioh 3 OAHoro SapBepnoro cjioh 4 h o«Horo naccraHoro cjioh 5 (FIG. 14). 

Ha (FIG. 15- 17) 3aHBJineMaH Hneifea naMHTH coflep)KHT amoMHHHeBbie 3JieK- 

TpOflH 1 H 2, npH 3T0M BCpXHHH 3JieKipOfl 1 COCTOHT H3 ipeX 3JieMCHT0B la, IB H lc. 

10 Meacay 3JieierpoAaMH pacnojioaeeHa <j>yHKijHOHajiBHaH oflHocnoftHaa 30Ha, cocxonmaH 
H3 oflHoro aicrHBHoro cjioh 3 (FIG. 15), hjih MHorocjioftHaa $yHKUHOHajn>HaH 30Ha 
cocTonmefi ro oflHoro aicrHBHoro cjioh 3 h oflHoro naccHBHoro cjioh 5 (FIG. 16), hjih 
MHorocjioimaH (j>yHKijHOHajiBHaH 30Ha cocronmefi H3 oflHoro aicrHBHoro cjioh 3 oa- 
Horo 6apbepHoro cjioh 4 h oflHoro naccHBHoro cjioh 5 (FIG. 17). 

15 3aHBJineMaH HHefeca naMHTH (FIG. 18-20) coflepacirr «Ba ajnoMHHHeBHX 

cmioniHLix sjieicrpofla 1 h 2, Me>Kfly kotophmh pacnojioaceHa MHorocnoibiaH <j>yHK- 
OHOHaJiBHaH 30Ha 6, KOTopan Moater Ghtb BunojraeHa aHajiorarao H3o6pa»ceHHofi Ha 
(FIG.3-8) h cHaSaceHHan sjieMenraMH sneicrpBraecKofi pa3BH3KH - aonojimrrejiBHEiM 
3jieicipoAOM 7 h cnoeM 8 H3 nojiynpoBOflrancoBoro h/hjih oprainnecKoro MaTepnana, 

20 o6pa3yiomero flHOflHyio cipyiciypy (FIG. 18), hjih 3JieMeirraMH oirrmecKofi pa3BH3KH 
- AonojmHTejiBHHM sjieicrpoaoM 9 H3 3JieKxponpoBOflHii^ro h oirraqecKH npo3paq- 
Horo MarepHajia h cjioeM 10 H3 nojiynpOBOflHHKOBoro h/hjih opraHHqecKoro Maxe- 
pHana o6pa3yiomero ^OTOConpoTHBJieHHe hjih $OTOHyBCTBHTCJiBHBift sneMem 

(FIG. 19), HJIH 3JieMCHTaMH OITOTqeCKOft pa3BH3KH - 3JieKTpOflOM 7, H3rOTOBJieHHOrO 

25 H3 sneicrponpoBOflHiiiero Maxepnana h ppyx cjioeB 10, 1 1 H3 nojiynpoBOflHHKOBHx 

H/HJIH OpraHHHCCKHX MaTCpHaJIOB pa3ACJICHHHX 3JieKipOflOM 9, H3rOTOBJieHHOrO H3 

3Jieicrpoiq)OBOflHmero h ohthhcckh npo3paHHoro MarepHajia h o6pa3yiomHX $oro- 
Ahoa hjih CBeroH3JiyHaioinyK) cipyiciypy 11 h 4>OTOConpOTHBjieHHe hjih ^oro^yBcr- 
BBrrejibHHft sneMeirr 10 (FIG.20). 
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JJflX nOHCHeHHH npHHUHUa 3aiIHCH, CTHpaHHH H CHHTEIB8HHfl HH^OpMaiJHH c 

3aaBJweMofi msiha* naMjrra paccMorpHM cxeMy, npewrraBJieHHyio Ha FIG.21, co- 
«ep3Kamyio: cneijHajiBHHft TecroBufi reHeparop 12, ocHOBaHHHfi Ha nporpaMMHpye- 
mom reHepaiope TOKa h o6ecneqHBaiomero KOHTporapyeMyio BejiHHHHy TOKa bo 

5 BpCMH 3aiIHCH HH^OpMaUHH, HOCTOHHHOe HanpK>KCHHe BO BpCMfl CHHTEIBaHHH, a TaK- 

»ee ^opMHpyiomero orpimaTejiBHHe HMnyjiBCH HanpraceHHH npH crapaHHH; jraeihcy 
naMHTH BKmoHaiomyio, ajieKipo/pu 1, 2 h ^ymajHOHajiBHyK) 30Hy 6, Koropaa Moacer 
Ghttb BHnojmeHa b bvlrq oflHoro m BapnaHTOB npeACTaBJieHHHX Ha FIG.1-17; 6ajuia- 
cxHoro conpoTHBJieHHa 13 h ycrpoficTB jyix peracrpaipiH HanpjDKerara 14 h 15, ko- 
io Topwe MOiyr Sbttb behiojihchbi b BH«e BOJitmerpoB, caMOiracneB hjih ocmuuiorpa- 
$ob. HbMepHK naflemie HanpaaceHH* Ha SajuiacrooM conpoTHBJieHHH 13, moecho no- 
jiynHTb HH^opMaipno o BejmHHHe TOKa npoxoflamero nepe3 anefiKy naMflra. 

YcnpoHCTBO pa6oTaeT cjieayiomHM o6pa30M. TecroBHH reHepaTop 12 <j)opMH- 
pyer.HMiiyji&c HanpraceHHa 16 (FIG.22), npeBBonaioimifi noporoBoe 3HaneHHe 23. 

15 riocjie Toro, KaK BeniraHHa HMnynbca TOKa 3anncH 19 floCTHTHex 3anporpaMMHpo- 
BaHHoro 3HaqeHHK, reHepaTop 12 nepexo/prr b peacHM CHHTHBainw h ^opMHpyeT Ha- 
npaacemie cHBTHBaHH* 18, Koropoe 3HaHHrejiBHO hhhcc noporoBoro 3HaqeHHH 23. 
3anHCB cHHraercK nporoBefleHHofi, ecjna KOHipojiapyeMaa BejnrraHa TOKa 3amiCH 19 
flOCTHraeT 3anporpaMMHpOBaHHoro 3HaHCHHH, nocjie nero npracjiaflUBaeMoe 3JieK- 

20 TpHnecKoe HanpjDKeHHe oronoHaerca. IIo BejnrfflHe TOKa 22 (a-d) nepe3 SajuiacxHoe 
conporaBJieHHe 13 mohcho cyjmTB o Berarame conporaBjiemia aw&eH naMara h sth 
3HaneHHtf conporaBJieHHfi moecho nocraBHTB b cooTBercTBHe c onpefleaeHHHM 6h- 
tom HH$opMamni. TaK, HanpHMep, /yia flpyx 6nTOBoft aqeifoaa naMara: 

- tok 22a cooxBercTByer 3HaqeHmo (00); 
25 - tok 22b cooTBerciByeT 3HaneHHK) (01); 

- tok 22c cooTBercTByer 3HaHeHmo (10); 

- tok 22d cooTBercTByer 3HaHeHmo (1 1). 

BpeMa xpaHeHHH HH^opMamm, a TaKHce h AHCiqpeTHOCTB ycraHOBJieiffla coot- 
BercTByiomnx 3HawHHfi aneicipHqecKoro cohpothbjichhh aqeftKH naMflra 3aBHCnr or 
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BBiSopa crpyKrypu ^yHramoHtuiBHoft 30hh h Hcnoja3yeMEix MarepHanoB. CrapaHHe 
hh<p opManHH npoH3Bo«HTBCH reHeparopoM 12 nyTeM noflann HMnyjn.ca orpHnaTejn>- 
Horo HanpjDKeHKa 17. Crapamie cwraercfl npOH3BefleHHMM, earn KOHTpojmpyeM&ie 
BenHHHHH TOKa cnipaHHfl 20 flOCTHraeT 3anaHHoro 3HaieHHH, noaie iero npHKJiamJ- 
BaeMoe orpHHaTeji&Hoe sjiexipHHecxoe HanpHHceHHe oncnoiaeTca. nocne crapaHHa 
jreeftxa naMHTH B03Bpamaerca b ncxojmoe cocrojnrae c onem. Sojihhhm sjiexipHHe- 
ckhm conponiBJieHHeM (pyHKUHOHajiBHOH 30hh 6. Jifls. npHBeaeHHofi Ha FIG.21 
crpyKTypH jreeftxH naMjrra, nepefl KajKflHM aicroM 3arracH HH<popMannH HeoSxoflHMO 
nepeBec™ meuxy naMsrra b ncxoflHoe cocTOfflme, T.e. crepern. HMeiomyiocH HH(pop- 
Mamno. 

Itace npHBefleHH pasraramie BapH8HTti BBmojraeHHH 3aaBJweMOH aqefiKH na- 

MflTH. 

BapnaHT 1. 

flqeftxa naMflra (FIG.1,2) coaepacHT TpexcjioHHyio crpyxTypy, cocroflinyio H3 
flByx sjieierpoAOB 1 h 2 BBmojiHeHHBix m ajnoMHHHa, Mexc/ry xoropHMH pacnojioaceH 
nojra^eHHJiauCTHJieH 3 hjih nojnwH$eHHJiaaerHJieH AOirapoBaHHH» hoh&mh jihthh 
3 a. nporpaMMHpoBaHHe jraeibcH naMjrra: npoHCXOflHT npn npHJioKemni HMnyjibca 
sjiexTpireecKoro nojw, no BejnraHHe npeBocxowunero noporoBoe 3HaHemie c omo- 
BpeMeHHHM KompojieM npopeKaeMoro iepe3 jraenxy ajieKxpiraecKoro Toxa (hjih Be- 
jraHHHM ajieicipHHecKoro conporaBJiemw, hjih fliraixyiBHOcra h Benmnrai npHJio- 
HceHHoro HMnyjn.ca ajieicrpirqecKoro HanpjDKeHHa). 3airacb cwaerca npoH3BefleH- 
HOfi, eCJIH KOHTpOJIHpyeMBie BeJHWHHH (tok hjdi conpoTHBjieHHe) aocTHraioT 3a«aH- 
Horo 3Ha?CHHs, nocjie Hero npHKJianiiBaeMoe sjiexipHqecxoe HanpJDKeHHe ancjiKwa- 
ctcji. HTeHHe HH^opManHH c jraefiKH npoHcxo/nrn. npHJioxcemieM HMnyjn»ca sjiex- 
TpHHecKoro HanpjDKeHHa c bbjiothhoh imace ero noporoBoro 3HaneHHfl c oflHOBpe- 
MeHHOfi peracrpanHeH BenmHHH npopeKaeMoro Toxa hjih c KOHipojieM Bejnranna 
3JieKipHHecKoro eonpoTHBJieHHJi. CrapaHHe npoHCXOjnrn. npn npHJiOHceHHH oopar- 
Horo (orpHuaTejiBHoro) HMnyji&ca sjieKrpHTOCKoro HanpjraceHHfl c ojmoBpeMeHHHM 
KOHipojieM npopexaeMoro qepe3 jraenxy sjiexTpHqecxoro Toxa (hjih BejnraHHH 3Jiex- 
ipHHecKoro conpoTHBJieHHX, hjih wnrrejiBHOCTH h BejnraHrai npHJioaceHHoro hm- 
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nyjisca aneiopmecKoro HanpffiKeHiw). CrapaHHe cwaerrca nporoBeflemffiiM, ecjra 
KOHipojrapyeMue BejnraKHH (tok ram conpormjieHHe) flocrBxaioT saaaHHoro 3Haie- 
hhh, nocne nero npmaiaflHBaeMoe orpHuaTem,Hoe ajieierpiraecKoe HanpjDKeHHe or- 
KjnoqaercH. 

BapnaHT 2. 

flqeifeca naMjrra (FIG.3,4) coflepaorr Tpexcjiofeyio crpyioypy, cocroamyio H3 
OTyx ajieicipoflOB 1 h 2 BHnojmeHHHX hs araoMHHHfl, Me>w kotophmh pacnojioxce- 
hh flBa cjiok nojm^eimji^CTHneHa 3b h 3c hjih noJiHflH$eHHJianerHJieHa florrapo- 
BaHHMx hohbmh jihthh 3d h 3e, Koropne pasfleneiiH HHipHflOM jihthh 4. IIporpaM- 
MHpoBamie, htchhc h CTHpaHHe HH$opMauKH jpkhkh naMKTH npoHCXoflm mctoaom, 
oiracamttiM b BapHame 1. TaicaH jraeihca xapaicrepHsyeTCH aojithm BpeMeHeM xpaHe- 

HHH HH(j)OpMaUHH. 

BapHaHT 3. 

^efeca naMsni FIG.5 coflepxarr Tpexcjioimyio crpyKrypy, cocroamyio H3 
jpyx ajieicipoflOB i, 2 BHnojmeHHHX hs araoMHmw, u&m kotophmh pacnojioaceH 

CJIOH H3 OKHCH HJIH HHTpHfla KpeMHHH HJIH HOJIHCTHpOJia 3 H naCCHBHHH CJIOK 5 H3 

' xantKoremwa Me«H hjih xajiBxoreHHfla cepeGpa. nporpaMMHpoBarae, nme h cth- 
parae HHipopManHH jraeifoH naMara nponcxoffHT MeroAOM, oimcaHHHM b BapHairre 
1. TaKaa jraeifoca xapaicrepHsyeTca aojithm BpeMeHeM xpaHemw ranpopManHH. 

BapnaHT 4. 

flqeftKa naMjrra (FIG.l) coaepxcHT TpexcjioHHyio crpyioypy, cocroamyio hs 
OTyx ajieicipoflOB 1 h 2 BunoJiHeHHHX H3 ajnoMHHHS, Mew kotophmh pacnonoxeH 
cnott 3 H3 nojradjeHHJianeTHJieHa hjih nojiHflropeHHJi^erHJieHa, floirapoBaHHHH mo- 
jieKyjiaMH xjiopamuia hjih TerpaKHaHXHHOflHMeTaHa. nporpaMMHpOBaHHe, ramie h 
cnipaHHe HH^opMamra jraefiKH naMjrra npoHCXojmTb MeroflOM, oiracaHHHM b Bapn- 
aHre 1. TaKaa jraeftKa xapaKTeproyeTca 6hctphm BpeMeHeM nepeionoHeHHa. 

BapHaHT S. 

^qeftKa naMHTH FIG.5 coflepxarr Tpexcjiofeyio crpyiaypy, cocrojnnyio H3 
OT yx ajieicipoflOB 1 h 2 BHnojmeHHHX hs ajnoMHHHs, Mexyry kotophmh pacnonoxceH 
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cjioh H3 nojmaHHJiHHa 3 h naccHBHHfi cjioa S H3 nmpuwa najuiajgna, nporpaMMHpo- 
BaHHe, HTCEoae h crnpaHHe HH^opMaipm hhc&ch naMHTH npoHcxojmr MeroffOM, 
oimcaHHHM b Bapnairre 1. Taican jrae&ca xapaicreproyeTwi 6hctphm BpeMeHeM nepe- 
KjnoneHHJL 

5 BapHairr 6. 

Jteeifaca naMflTH FIG, 16 coflepHarr Tpexcjiotayio crpyicrypy, cocTOOTqyio H3 
jsfiyx sjieicrpoflOB BunojiHeHHtix m ajnoMHHHK, npiraeM ojsjm m ajieicrpoflOB (Bepx- 
hhh) BtinojiHeH H3 xpex ajieMeirroB la, 1b, lc. OyHKijHOHaJitHHft cjioS 3 coctoht H3 
nojra^eHHJiaueTHJieHa mm nojmflH<j)eHHJiaueTHJieHa h naccHBHoro cjioh 5 xaji&Kore- 

10 H»ma hhoShh, flonnpoBaHHoro HOHaMH jihthh hjih cjioji xajiBKoreiowa Mean. IIpo- 
rpaMMHpoBaHHe otchkh naMOTH npoHcxo^HT npn npHJioaceHKH HMnyjiBca sneicrpH- 
qecKoro hojih k HHHCHCMy 3JieKipofly 2hk ueinpaji&HOMy sjieMemy BepxHero 3JieK- 
Tpofla lc, KOTOpoe no bcjihhhhc npeBoexoflHT noporoBoe 3HaneHHe 23 c oflHOBpe- 
MeHHHM KOHTpojieM BejniHHHH sjieKipmecKoro COnpOTHBJieHHH MeMCfly KpafiHHMH 

15 3JieM6HraMH BepxHero 3Jieicrpofla la h 1b, 3anncB cqHxaeTCH npoH3Be,neHHoft, ecjm 
KOHTpojmpyeMBie bcjihtohbi aneicrpHHecKoro conpoTHBJieHHH flocrnraioT 3a^aHHoro 
3HaqeHHH, nocjie nero npHKJiafltiBaeMoe sjieKxpireecKoe HanpaaeeHHe orKJnoHaerc^. 

HTeHHe HH<J)OpMa]JHH C HHeibCH IipOHCXOflHT MCTOflOM H3MepeHHfl BeJIHTOHBI 3JieK- 

TpBraecKoro conpoTHBJieHHK ucyRjjy KpaftHHMH 3JieMeHTaMH BepxHero 3JieKTpofla Ian 
20 1b c Hcnojn»30BaHHeM HMnyjiBca sjieBcrpmecKoro Hanpaaceraifl Majioft BejmraHH. 
OrapaHHe HHefecH naM^ra npoHcxoflur npn npiuio^ceHHH oSparaoro (cnrpmjaTejiBHO- 
ro) HMnyjiBca sjieicrpHHecKoro nojra *k HH^caeMy 3Jieierpofly 2hk ijeHTpantHOMy 
3JieMemy BepxHero 3Jieicipofla lc c OAHOBpeMeHHBiM KOHipojieM bcjihhhhu 3JieK- 
xpBraecKoro conpOTHBjieHHH uompy KpafiHHMH 3JieMeirraMH BepxHero sjieierpoaa la h 
25 1b. OrapaHHe CHHraercfl npoH3Be,neHHHM, earn KompojmpyeMHe bcjihtohh (tok 
hjih conpoTHBjieHHe) flocraraiOT 3aflaHHoro 3HaneHHfl, nocjie Hero npHKJiaflfcroaeMoe 
OTpHnarejiBHoe 3JieKTpiraecKoe Hanp^cerae orrKjnoHaercji. Taica* OTefiaca xapaicrepH- 
3yercH 6ojiee BiicoKoft HH^opwtaijHOHHofi hjiothoctbio 3a cier pa3BH3KH 3JieicipHqe- 
ckhx rieneft 3anHCH h cwndBaHHJi h, kbk cjieflCTBHe, Sojiee npeuranoHHoro KOHxpo- 
30 jui BejiHHHHH npoipaMMHpyeMoro 3HaqeHH* bcjiothhbi sneicipHraecKoro conpoTHB- 

JieHHH HHettKH HaMHTH. 
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BapnaHT 7. 

JfaefiKa naMHTH FIG.20 coAepsarr MHorocjioferyio crpyioypy, cocroflmyio H3 
HCTBipex MeKipoflOB 1, 2 (id ajnoMHHHH), 7 (H3 Marrow) h 9 (H3 npoBonamero npo- 
3pa^Horo OKHCJia hhah»). OyHKinioHajEbHaa 30Ha (6) coorBercTByer ^yinamoHant- 
hoh 30He FIG. 16 h BBinojraeHa m nojra^eHHJiauerHJieHa hjih nojnwH^eHHnaaero- 
neHa h naccHBHoro cjioh xajibKoreHHfla hho6hh, AOirapoBaHHoro HOHaMH jihthh hjih 
cjioh xaJisKoreHH^a Me«H. Cjioh (11) BunoraeH H3 noJiH^eHHJiBHHHneHa h npeA- 
craBJwer co6oft cBeroH3Jiyqaiomyio cxpyicrypy. Cjioh (10) B&mojraeH m nojiynpo- 
BOflHHKOBoro hjih opraHHraecicoro Marepnana h npeAcraBJiHeT co6oft CBeToqyBCTBH- 
-rejiBHyio crpyKTypy. CBeroH3JiyqaK)mHH (11) h cBeroHyBCTBHxeJiBHHH (10) cjioh 
pa3fleJieHH sjieicipoAOM (9) H3 npOBOA*mero h npo3pa«moro OKHcna hhahh. npo- 
rpaMMHpOBaHHe h CTHpaHHe HH^opMamra jraeftKH naMHTH nponcxoflHT MeroflOM, 
onHcaHHBiM b npHMepe 1, nocpeacTBOM npHJiOHcemM HanpflJKeHHH k sjieiopoflaM 1 h 
7. HTCHHe HH^opMaimH c aqefiKH nponcxoflHT npHJiOKeraeM HMnyjitca sjieKipirae- 
CKoro HanpjKceHHH k sjieierpoAaM 1 h 2 c bcjihhhhoh mrae noporoBoro sHaHeraw c 
OAHOBpeMeHHofi perHCTpamieH BejiHHHHH HanpflxeeHHH hjih c KompojieM BejimHHbi 
sjieKipHqecKoro conpoTHBJieHHH MOKffy sneicrpoflaMH 2 h 9 hjih c KompojieM bcjih- 
qHHH sjieKipiraecKoro HanpJDKeHHJi MeacAy hhmh. Taraw jraenica xapaKrepKjyeTca 

OOJiee BHCOKOtt HH<pOpMaHHOHHOH miOTHOCTBK) 3a CTCT OirnraeCKOH pa3BH3KH 3JieK- 

TpHnecKHx uenen 3airacH h cwtiBamiH, *rro o6ecneHHBaer 6onee npeincHOHHHH 
KOHTpojit npoipaMMHpyeMoro 3nmeHW b&jihhhhbi 3JieKTpmecKoro conpoTHBJieHHJi 
jpieHKH naMHTH. 

TexHHHecKaa npHMCHHMOCTb 

OnHTHue o6pa3HH 3aaBjiaeMOH htohkh naMjrra 6hjih roroTOBJieHH h hciibi- 
xaHH Ha cnennajjiHOM creime c HcnojiB30BaHHeM TecroBoro reHeparopa. Bhjih raro- 

TOBJieHH BapHaHTO C neilBHHMH SJieKTpOflaMH H3 ajnoMHHHH, a TaK*e BapHaHTH c 
HcnojB30BaHHeM «Byx h Tpex sneMeHTHHX ajnoMHHHeBHX sjieicrpoflOB, MOKAy KOTO- 
pHMH pacnojio»eH nojraconpaxeHHHH nojfflMep noJiHflHopeHHJiaueTHJieH, Aoimpo- 

BaHHHH HOHaMH JIHTHH. HlBKHHH CJIOH aJIIOMHHHH 6&JJI HailHJieH Ha CieKJWHHyK) 

nowiojKKy, a BepXHHft ajieieipoA HantunuicH Ha cjioh nojraconpjraceHHoro nojiHMepa. 
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HcnojnayeMHft nonHconpjDKeHHHfi nojmMep BHflepacHBaeT HarpeB no 400°C, hto 
no3BOJwer rororaBjmBaTt 3aHBJiHeMue otcSkh naMHTH cobmcctho c npoH3BOflCTBOM 
nojiynpoBOAHHKOBHx npnGopoB. HcntrraHKHMH 6mia AOKa3aHa B03MOxeHocn» co3fla- 
HHH OTC&CH IiaMflXH, no3BOJiHK>mefi XpaHHTb KaK MHOroSHTOByiO, TaK h oahoShto- 
5 Byio im<}>poByio HH<f>opMamno, a TaioKe $opMHpoBaTB aHajioroBBie 3HaneHiw bcjih- 
ihh ee 3JieKTpEraecKoro conpoTHBJieHHK, hto no3BOJiaer Hcnojn>30BaTB ee Taicace b 
KanecTBe cHHancoB pjisl HettpOHHtix ceTeit 

TaKHM o6pa30M, 3aflBjweMyio jraefiKy naMKTH mojkho CHHTaTb npmmHmiajn>HO 
hobhm ycTpoftcTBOM fljui xpaHemiH HH^opMamiH, KaK b ipi^pOBOM, Tan h b aHajioro- 

10 BOM BHflC 
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tfOPMYJIA 

1. Jfaeifaca naMOTH, coflepacamaa TpexcjioflHyio crpyioypy, cocroamyio H3 jwyx 
3JieicrpoflOB, Meacfly kotophmh pacnojioaeeHa 4>yHKUHOHajiBHa* 30Ha, OTJimaioiijaacji 
TeM, hto b KanecTBe 3JieKipoflOB HcnojnayiOTCfl Meranji h/hjih noJiynpoBOffranc h/hjih 

5 npOBOAKimrii nojiHMep h/hjih npoBOAjnmrii h oirrHHecKH npo3paHHue okhcjih hjih 
cyjiB^Hflu, a ^ymcmfOHajiBHaa 30Ha BwnojiHeHa H3 opraHEraecKHX, MCTajuiopraHHHe- 
ckhx h HeopramraecKHX MarepHajioB co bctpochhbimh b MOJieKyjiHpHyio h/hjih Kpn- 
crajuimecKyK) crpyioypy pa3jnraHHMH ranaMH aKTHBHBix sjicmchtob, a Taoce hx 
coqeraHra apyr c flpyroM h/hjih KjiacrepaMH Ha hx ocHOBe, KOTOptie h3MCHHK>t CBoe 

10 coctokhhc hjih nojioacemie noa aeftcTBHeM BHeiiiHero 3jieiopHHecKoro nojifl h/hjih 
cBeroBoro rojiyneHHH. 

2. Jfoeinca naMOTH no n. 1, oTJiHqaerca tcm, ww ajieicrpoff BHnojraeH b BHfle He- 

CKOJIBKHX IIpOCTpaHCTBeHHO H 3JieKipHHeCKH pa3flejieHHHX UCTKffy C06ofi 3JieMeHTOB. 

3. Jfoeihca naMHTH no n. 1, 2 oTJinqaercH TeM, hto ajieicrpofl BHnojmeH b BH«e 
15 flByx hjih Tpex pa3flejieimHx Meawy co6oft ajieMeirroB, pacnojioaceinrax Han <J>yHK- 

miOHaJIBHOfi 30HOfi. 

4. >faeibca naMffTH no n.l, OTJinqaercx tcm, hto ^ymatHOHajiBHaa 30Ha BtmojiHe- 
Ha H3 aKTHBHoro cjioji Ha ocHOBe opraHH^ecKHX, MexajuiopraHmecKHX h HeopraHH- 
qecKHx MaTepnajiOB c BHeflpeHHHMH noJioxorrejibHHMH hjih OTpimaTejiBHHMH HOHa- 

20 MH, B TOM HHOie H MOJieKyJWpHBIMH HOHaMH, 

5. ilqefeca naMjrra no n.l, oTJuraaercH TeM, hto $yHKUHOHan&Haa 30Ha BtmoJiHe- 
Ha H3 aKTHBHoro cnoa Ha ocHOBe KOMno3HTOB H3 opraHHraecKHX, MerajuiopraHHqe- 
ckhx h HeopramrrecKHX MarepnaJioB c BHej^peHHHMH KJiacrepaMH Ha ocHOBe TBep- 

flHX 3JieKTpOJIHTOB. 

25 6, fl^e&ca naMHTH no n.l, OTJiHqaerca TeM, t rro (frymaiHOHajiBHaa 30Ha BHnojrae- 
Ha H3 aKTHBHoro cjio* Ha ocHOBe opramraecKHX, MerajuiopraHBraecKHx h HeopraHH- 
qecKHX MaTepnajiOB c BHejjpeHHHMH MOJieicyjiaMH h/hjih HOHaMH c aneKipinecKHM 

JPOTOJIBHHM MOMeHTOM. 

7. Jfaeifoca naMHTH no n.l, cronreaercji TeM, hto ^ymcmioHajiBHaH 3ona BHnojme- 
30 Ha H3 aKTHBHoro cjioa Ha ocHOBe komho3HTob H3 opramraecKHX, MerajuiopraHHro- 
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ckhx h HeopraHHHecKHx MaTepnajioB c BHe^peHHHMH KJiacrepaMH Ha ocHOBe TBep- 

JSfJX nOJIKMepHHX h HeopraHnnecKHx 4>epp03JieKTpHK0B. 

8. RhzUksl naMHTH no n.l, OTJuraaercH tcm, hto ^yHKUHOHajiBHaa 30Ha BHnojrae- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe opraHHHecKHX, MerajuiopraHKraecKHX h HeopraHH- 
qecKHx MaTepnanoB c bhc^chhumh aohophhmh h aKqenropHHMH MOJieKyjiaMH. 

9. Jfae&ca naMHTH no n.l, oTJuraaercfl tcm, hto (fcymcuHOHajiBHaH 30Ha BunojiHe- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe opraHHHecKHx, MeTanjiopraHHHecKHx h HeopraHH- 
qecKHx MaTepnajioB c BHeapeHHHMH opraHiraecKHMH h/hjih HeopraHHqecKHMH cojih- 

MH H/HJIH KHCJIOTaM H/HJIH MOJICKyjiaMH BOflBI. 

10. Jfaeibca naMHTH no n.l, oTJnreaercH tcm, <rro ^ymajHOHajibHaa 30Ha BHnojme- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe opramreecKHx, MerajuioprainnecKHX h HeopraHH- 
qecKHx MaTepHajioB c BHeflpeHHHMH MOJieKyjiaMH, KoropBie Moiyr flHccoiprapoBaTb b 
3JieKipmecKOM none h/hjih nojot aeifcTBHeM CBeroBoro H3JiyneHHH. 

11. Jfaeinca naMHTH no n.l, oTjnraaercH tcm, hto ^yHKnpoHajiBHaa 30Ha BBinojrae- 
Ha H3 aKTHBHoro cjioh Ha ocHOBe opraHHHecKHx, MeTajuiopramraecKHX h Heoprami- 
qecKHX MaxepnajioB c BHe^peHHHMH Hcop rarorcecKHMH h/hjih MeTaiuiopraHireecKH- 
mh, h/hjih opramraecKHMH cojihmh, h/hjih MOJieKyjiaMH c nepeMeHHoft BajieHTHocrtio 
McrajuiOB hjih aTOMapHtix rpynn bxoahhd(hx b hhx. 

12. Jteeifoca naMHTH no n. 1, OTJimaercH tcm, hto ^ymomoHajiBHaH 30Ha bbhioji- 
HeHa H3 aKTHBHoro cjioh Ha ocHOBe oprarowcecKHX, MerajuioprainwecKHX conpnaceH- 

HHX nOJIHMepOB CO BCTpOCHHHMH B OCHOBHyK) UfilTb H/HJIH npHCOeflHHeHHHMH K 

m hjih hjiockoctb h/hjih bcipochhhmh b cipyiciypy aieraBHUMH sjicMccrraMH o6pa- 
3yiomHMH hjih He o6pa3yiomHMH CBeroiDJiyHaiomyK) crpyioypy. 

13. Jteeibca naMHTH no n.l, OTjmqaercH tcm, hto b KanecrBe $ymoo(HOHajiBHofi 30- 
hbi HcnojiwyercH MHorocnofeaH cTpyierypa, cocTOHman m hcckojibkhx cjioeB pa3- 
jihtohx aKTHBHLix cjioeB BHnojiHCHHHX H3 opraHHHecKHx, MerajmopraHHHecKHX H 
HeopraHH^ecKHX MaTepnajioB co bctpochhhmh b MOJieicyjinpHyio h/hjih KpHcrajura- 
qecKyio crpyicrypy aieraBHHMH sjieMeirraMH h/hjih KJiacrepaMH Ha hx ocHOBe, koto- 
pne H3MeHHK)T CBoe cocroHHHe hjih muio>KeHHe nofl fleficTBHeM BHenmero 3JieicrpH- 
necKoro nojin h/hjih CBeroBoro mjiyqeHHH. 
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14. flieHKa naMjrra no n. 13 oTjnraaercH tcm, hto b Kanecrae ^yinamoHajiBHOH 
soma Hcnojitsyerca MHorocjiofiHaa crpyKiypa, cocroamaa in hcckojibkhx aierHBHHX, 

naCCHBHHX, 6apbepHHX, CBCTOH3JiyHaK)mHX H (pOTOHyBCTBHTeJIBHBIX CJIOeB, npH 3TOM 

MOK^y h pa3flejieHHbix Me>K^y coSoft sjieKipoflaMH cjioeB paaJuwHbix aicraBHHx cjio- 
5 eB BHnojraeHHHX H3 opramiHecKHx, MerajuiopraHmecKHX h HeoprararaecKHx Mare- 
pnaJiOB co BCipoeHHHMH b MOJieKyjwpHyK) h/hjih KpHcranjiOTecKyio crpyioypy aK- 

THBHBIMH 3JieMeHTaMH H/HJIH KJiaCTCpaMH Ha HX OCHOBe, KOTOpBie H3MeHJnOT CBOe co- 

cTOHHHe HjiH nojioaceime nop, AeHCTBHeM BHenraero sjieicrpHqecKoro nona h/hjih CBe- 

TOBOrO H3JiyHeHHfl. 

10 15. fliefoca naMHTH no n.n. 14 oTJimaiomeeca tcm, hto b KaHecroe ^ymamoHaJiB- 
Hoft 30HH HcnojiBsyerca MHorocjiofiHaa crpyicrypa, cocroamaa hs HepenyroiiiHXca 
okthbhux h naccHBHBix h 6apBepHBix oioeB, cHa6KeHHBK ajieMeHxaMH oirraqecKOH 

HJIH SJieKIpHHeCKOft pa3B«3KH. 

16. ^elhca naMjrra no n. 14, oTjnraaioineeca tcm, tto naccHBHtie cjioh BHnojme- 
15 hbi hs opraHHqecKHx, MerajuiopraHOTecKHx h HeopraHmecKHx MaTepnajioB aBJiaio- 

nnaca flOHopaMH h/hjih aKnenropaMH hochtcjich sapanpB h o6jiaffaionmx hohhoh 

H/HJIH SJieiOpOHHOH npOBOflHMOCTBK). 

17. flwHKa naMjrra no n.14, OTjnraaioineeca tcm, hto GapBepHMft cjioh, BunojraeH 

H3 MaTCpHaJlOB C SJieKIpOHHOH IipOBOflKMOCTWO H HH3KOH HOHHOH npOBOflHMOCTMO. 

20 18. JfrefiKa naMjrra no n.14, OTJiiroaeTca tcm, mo b Kanecree $yHKnHOHajn,HOH 
3ohh HcnoJiKjyerca AByxcjiofciaa crpyKiypa cocroamaa hs aKTHBHoro h naccHBHoro 
cnoeB. 

19. ifteihea naMani no n. 14, OTJifraaerca tcm, mo b KaiecTBe <pyHKimoHanbHOH 
soma HcnojibsyeTCa flByxcjiotoiaa crpyKiypa, opH cjioh BBraojmeH hs opramrqecKHx 

25 MertuiJiopraHHqecKHX h HeopramraecKHX MaTepnajiOB h oSjiaflaer hhskoh sJieKipoH- 
hoh npoBOflHMOcTMO, a BTOpoH aBJiaeTca naCCHBHHM cjioeM. 

20. itaetoca naMara no n. 14 OTJimaeTca tcm, hto b KanecTBe ^ymamoHajibHOH 
3ohh Hcnojnayerca TpexcjiofiHaa crpyKiypa c HapyatmaMH cjiohmh, BtinojiHeHHtiMH 
H3 aKTHBHtix cnoeB h 6ap&epHoro cjioa pacnonoxceHHoro MeaKfly hhmh. 
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21. .Jfaeibca naMsrra no n. 14, OTjraqaerca TeM, hto b Kaiecrae <pyin<nHOHajttHOH 
30hh Hcnoju,3yeTCH HCTupexcjioiiHaa cnpyKTypa c AByMH okthbheimh cjiohmh, koto- 
pue pa3AeJieHH tpctbhm 6aptepHHM aioeM, a lerBepruft JiBJiHercfl naccHBHUM cjio- 
eM. 

5 22. JfaeftKa naMxm no n. 14 OTJiHraaercfl xeM, tfo b KanecTBe ^yHKUHOHantHott 
30HH HcnojnayeTCJi rorracjiofiHaa crpyicrypa c ffByMH HapyaaoiMH naccHBHUM cjioh- 
mh h pacnojioaceHHHMH Meacfly hhmh jmyuz okthbhsimh cjiohmh, KOTopue pa3«ejie- 
hbi rorraiM SapiepraiM cnoeM. 

23. Jliefcca naMjrra no n. 15, OTJimaerca TeM, *no 3JieMeHTH sjieKipiraecKOH pa3- 
10 bh3kh BtinojiHeH b BHfle flonojiHHTejitHoro ajieicrpofla H3roTOBJieHHoro H3 sjieicrpo- 

npoBOflamero MaTepnajia h cjkmi H3 nonynpoBOflHHKOBoro h/hjih opramwecKoro Ma- 
Tepnajia o6pa3yiomHX flHOflHyio CTpyicrypy . 

24. JfaefiKa naMjrra no n. 15, OTJunaercfl TeM, hto ajieMenrH onwiecKOH pa3BK3- 
kh BBraojiHeH b Bwpfi flonojiHHTejttHoro aneieipoaa H3roTOBJieHHoro H3 ajieioponpo- 

15 BOjjamero h oimrqecKH npo3paiHoro MaTepnana h cjioh h3 nojiynpoBo;nnncoBoro 
h/hjih opramraecKoro Marepnajia oopajyioinHX mm (poroconpoTHiuieHHe hjih $oto- 

qyBCTBHTejIBHHH 3JieMeHT. 

25. HneHKa naMjrra no n. 15, oTjraqaeTca TeM, iro ajieMeiraj onniqecKOH pa3BJi3- 
kh BtinojiHeH b BHfle flonojnnrrejiLHoro sjieicrpofla H3roroBJieHHoro H3 ajieKiponpo- 

20 Bownqero MarepHana h flsyx cnoeB hs noJiynpOBOAHHKOBBix h/hjih opramreecKHX 
MarepHajioB pa3«ejieHHHX BTopwM flonojiHHTejiBHHM ajieierpoAOM roroTOBJiemioro 
H3 ajieKiponpoBO^nnero h onnwecKH nposparaoro Marepnajia h o6pa3yK>mHX 4>o- 
toahoa hjih cBeTOH3jryqaiomyio crpyicrypH h ^oTOConpoTHBJieHHe hjih (poTO^yBCT- 

BHTeJIBHBIH SJieMCHT. 
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